Transfection of a human gene for the repair of X-ray- and EMS-induced DNA damage.
EM9 cells are a line of Chinese hamster ovary cells that are sensitive to killing by ethylmethanesulfonate (EMS) and X ray, since they are unable to repair the DNA damage inflicted by these agents. Through DNA-mediated gene transfer, human DNA and a selectable marker gene, pSV2neo, were transfected into EM9 cells. Resistant clones of transfected cells were selected for by growth in EMS and G418 (an antibiotic lethal to mammalian cells not containing the transfected neo gene). One primary clone (APEX1) and one secondary clone (TEMS2) were shown to contain both marker and human DNA sequences by Southern blot. In cell survival studies, APEX1 was shown to be as resistant to EMS and X ray as the parental cell type AA8 (CHO cells). TEMS2 cells were found to be partially resistant to EMS and X ray, displaying an intermediate phenotype more sensitive than AA8 cells but more resistant than EM9 cells. Alkaline elution was used to assess the DNA strand-break rejoining ability of these cells at 23 degrees C. APEX1 cells showed DNA repair capacity equal to that of AA8 cells; 75% of the strand breaks were repaired with a rejoining T 1/2 of 3 min. TEMS2 showed similar levels of repair but a T 1/2 for repair of 9 min. EM9 cells repaired only 25% of the breaks and showed a T 1/2 for repair of 16 min. The DNA repair data are consistent with the survival data in that the more resistant cell lines showed a greater capacity for DNA repair. The data support the conclusion that APEX1 and TEMS2 cells contain a human DNA repair gene.